Budding yeast mcm10/dna43 mutant requires a novel repair pathway for viability.
MCM10 is essential for the initiation of chromosomal DNA replication in Saccharomyces cerevisiae. Mcm10p functionally interacts with components of the pre-replicative complex (Mcm2-Mcm7 complex and origin recognition complex) as well as the pre-initiation complex component (Cdc45p) suggesting that it may be a component of the pre-RC as well as the pre-IC. Two-dimensional gel electrophoresis analysis showed that Mcm10p is required not only for the initiation of DNA synthesis at replication origins but also for the smooth passage of replication forks at origins. Genetic analysis showed that MCM10 interacts with components of the elongation machinery such as Pol delta and Pol epsilon, suggesting that it may play a role in elongation replication. We show that the mcm10 mutation causes replication fork pausing not only at potentially active origins but also at silent origins. We screened for mutations that are lethal in combination with mcm10-1 and obtained seven mutants named slm1-slm6 for synthetically lethal with mcm10. These mutants comprised six complementation groups that can be divided into three classes. Class 1 includes genes that encode components of the pre-RC and pre-IC and are represented by SLM3, 4 and 5 which are allelic to MCM7, MCM2 and CDC45, respectively. Class 2 includes genes involved in the processing of Okazaki fragments in lagging strand synthesis and is represented by SLM1, which is allelic to DNA2. Class 3 includes novel DNA repair genes represented by SLM2 and SLM6. The viability of the mcm10-1 mutant is dependent on a novel repair pathway that may participate either in resolving accumulated replication intermediates or the damage caused by blocked replication forks. These results are consistent with the hypothesis that Mcm10p is required for the passage of replication forks through obstacles such as those created by pre-RCs assembled at active or inactive replication origins.